J 7. 
fF fs 


O450-G- tl 


june 13, 1997 


Division of Science Resources Studies 
NSF 97-310 


ISSUE BRIEF sod 


Japan accelerated 
government R&D 
funding despite 2 
prolonged 
economic 


through the Wartd Wide Wen 
stats. tm) Far NSF's Teie- 


re 7 - SOE NN re 2 
= Te — = ie gem wed 
vas le 
" 4 o«, ~* oe 


“~ wth 
on ee 


gone Fe 


a ae ee 


m 1992, Japan’s Basic Policy for Science 

Technolog: ' called for a doubling of the 
government’; R&L budget as soon as possible, 
and an expansion of funding to improve the 
research environment. In thas policy, the 
Cabinet recommended a major renovation of 
national research institutes, and an expansion 
of competitive grants for strategic research. 
Subsequently, the S&T Plan of 1996 suggested 
the government invest |7 tnilion yen m R&D 
from 1996-2000, equivalent to $74 billion in 
1987 constant U.S. dollars.* If such an 
expansion is achieved, annual government 
R&D investment would be around $18 billion 
in the year 2000, approximately double the 
1992 budget in constant yen. Thus the 1996 
S&T Plas seeks to meet the 1992 Basic Policy. 


Has Japan under-invested in R&D? 
Relative to the size of its economy, Japan's 
overall] R&D investment (botit public and 
private) is about the same as that of the United 
States. Im 1994, Japan invested 2.6 percent of 
its gross domesuc product (GDP) in R&D. In 
comparison, the United States invested 2.5 
percent. In non-defense R&D. Japan’s invest- 
ment 1s considerably larger than that of the 
United States (see chart | ). 


However, the proportion of total R&D funded 
by the government in Japan is smaller than that 
of amy other industmalized country. In 1994, 
the government support of R&D represented 


‘The policy was first mentioned im the | 8th 
Recommendation of the Counc: for Science and 
Technology (January 24, 1992). a report om the 
Comprehensive and Basic S&T Policy: Toward the New 
Century. 
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less than 20 percent of the total; industry 


supports the vast mayonty of research in 
Japan (see chart 2). In contrast, im the United 


_ States and European Union countnies, 


government represents 35-40 percent of total 
R&D. The Japam Council on Science and 
Technology has estumated that doubling the 
government R&D budget would increase the 
proportion of government support of total 
R&D to approximaiely 29 percent.’ 
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‘Anma, Akito. “Strengthemng Japan's Science 
Base: Developments in Education and Research 


publication number and title “All doilar amounts in this report are in 1987 constant Infrastructure,” PRRSRINRE 10 the conference an 
your name, and a complete | dollars using purchasing power panty (PPP) Science and Science Policy of Japan. Japan Society 
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Japan is 
increasing its 
investment in 
basic research, 
while cutting 
back on 
overa!| 
government 
spending to 
reduce its 
national debt. 
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SOURCES: National Science Foundation, Human Resources for Scence & Technology: The European 
Region, NSF 96-376, Special Report, (Ariington, VA, 1996); and The Science and Technology 
Resources af Japan: A Campansan With The Umted States, forthcoming. 


Can Japan actually accomplish a doubling of (approximately $1.5 billion) in government 
its govern. aent R&D budget? R&D investment, far higher than past annual 
Achieving the suggested investment of $74 bil- funding increases (see table 1). Histomcaily, 
lion nm R&D from 1996 to 2000 would require an | Japanese government R&D expenditures have 
average annual growth rate of around 10 percent | grown aboui 3.9 percent annually, from $5.5 
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Tatai 1986-2000 a 

1/ Market exchange rate conversion of 17 trillion currant yen is $157 billian (103 yan per 
dollar); $74 billion is based on the 1987 constant purchasing power party (PPP) 
conversion (211 yan ger dollar), 


NOTE: To compute 1987 constant currencies, Japan's 1987 deflator of |.09 was 
axtanded to 2000. This assumes no inflation. 


SOURCE: National Science Foundation, Division of Science Resources Studies, he 
Soence and Tectmology Resources af Japan: A Campansan With Te 
Umted States, forthcuming. 
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billion in 197% to $10.1 billion in 1994. This rate 
of growth in R&D occurred when Japan’s annual 
growth in GDP was 4.7 percent (1975-1990). 
However, in the 1990's, Japan’s GDP annual 
growth rate has been slightly less than | percent. 
Nonetheless, Japan’s approved government R&D 
budgets accelerated during this period of economic 
recession. In 1996, the Japanese government 
R&D budget increased 12.5 percent, reaching 
$12.2 billion. The Cabinet-approved 1997 R&D 
bucget represents a 6.8-percent increase over 
1996. Therefore, the 1996 and 1997 R&D budget 
of growth. In contrast, government sponsored re- 
search in the United Suates has been declining dur- 
ing the past five years (see chart 3). 
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NOTE: Data are government budget R&D data. 


SOURCES: National Science Foundation, Division of Science 
Resources Studies, National Pattems of R&D 
Ro: ~urces: 1966 and The Science and Technology 
Mesources af Japan: A Campanson With The Umted 
States, forthcormng. 


If the doubling is achieved, what does it 
mean for japan’s domestic science? 

The additional funding is aimed at strengthening 
Japan's human and pirysical infrastructure .or 
basic science, parncularly within universities. 
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tional funding to continue expansion of doctoral 
programs and attempt to create centers of 
excellence im research. Unni recently, most 
doctorates in the natural sciences and engineer- 
ing were awarded by universities to industrial 
in Japanese companies. In 1986, these doctor- 
ates, called ronbon hakase, represented two- 
thirds of all doctoral engineering degrees and 
over 40 percent of ail degrees in the natural 
sciences. in that year, university-based engi- 
neering doctorates numbered 500: ronbon 
hakase, 1,000. With the expansion of univer- 
sity-hbased doctoral programs and graduate 
fellowships, however, the proportion of ronon 
hakase degrees is decreasing. By 1994, more 
research within university labs (1,323) than 
industmal research labs (1,178). The planned 
annual funding of 10,000 fellowships for 
doctoral students and post-docs by the year 
20°0 would connnue this trend. 


increased the amount of competitive research 
funding to universities to improve research 
facilitating coilaboranon of scienusts from 
and employing research assistants and labora- 
tory technicians on fixed-term pivyects (3-5 
years). About a half-dozen strong research 
institutes have recerved large five-year infu- 
sions of R&D funds to enabie them to become 
centers of excellence in specialized fieids, e.g.. 
in brain research, material science, and econo- 
metrics. The science funding agencies pian to 
expand such programs if thei funding conun- 
ues to increase through the year 2000 and 
beyond. 


What are the implications for global 
S&T? 

budgets to boost the funding and realizanon of 
world class research facilines within Japan and 
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abroad. The increase in government- 
sponsored research in Japan, at a ome 
when other governments have con- 
science community. in the past few 
funds to intensify mternafional 
research cooperation in basic sci- 
ences, ¢.g., the Human Frontiers* and 
also increased its contmbution to the 
European Center for Nuciear Re- 


This Issue Brief was prepared by: 


* Japan's pmmary support of the Human 
Frontiers Science Program (centered in 
Strasbourg) was an international basic 
science imtiative of Pome Mimster 
Nakasone in the mid-1980's. 
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* $&T Basic Plan, Government of Japan. 
Tuiy 2, 1996, p. 3% 
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